13). Chemical shifts are reported in ppm downfield from TMS ( 1 H, 13 C) as an internal standard.
The X-ray photoelectron spectroscopy (XPS) measurements were carried out in an ultrahigh vacuum (UHV) spectrometer equipped with a VSW Class WA hemispherical electron analyzer. A dual anode Al Kα X-ray source (1486.6 eV) was used as incident radiation. Survey and high resolution spectra were recorded in constant pass energy mode (44 and 22 eV, respectively). During the UPS (He I excitation energy hν=21.23 eV) measurements a bias of 15.32 V was applied to the sample, in order to avoid interference of the spectrometer threshold in the UP spectra. The values of the valence band maximum (VBM) are determined by fitting a straight line into the leading edge.
Optical absorbance spectra of powders were measured on a Shimadzu UV 2600 equipped with an integrating sphere.
Emission spectra were recorded on Jasco FP-8300 instrument. The excitation wavelength was 360 nm.
The TEM measurements were acquired using a double-corrected Jeol ARM200F, equipped with a cold field emission gun and a Gatan GIF Quantum. The used acceleration voltage was 200kV and the emission was set to 10µA in order to reduce beam damage. An objective aperture with a diameter of 60µm was introduced into the beam to improve the contrast while still allowing for atomic resolution.
Experimental part

Preparation procedure and characterization of K-PHI
Potassium poly(heptazine imide) was synthesized according to the previously described procedure. 1 Mixture of lithium chloride (3.71 g), potassium chloride (4.54 g) and 5-aminotetrazole (1.65 g) was grinded in ball mill for 5 min at the shaking rate 25 s -1 . Reaction mixtures were transferred into porcelain crucibles and covered with lids. Crucibles were placed in the oven and heated under constant nitrogen flow (15 L·min -1 ) and atmospheric pressure at a following temperature regime: heating from room temperature to 550 °C for 4 hours, annealing at 550 °C for 4 hours. After completion of the heating program, the crucibles were allowed to cool slowly to room temperature under nitrogen flow. The crude products were removed from the crucibles, washed with deionized water (100 mL) for 3 hours in order to remove salts, then filtered, extensively washed with deionized water and dried in a vacuum oven (20 mbar) at 50 °C for 15 h.
. a) PXRD pattern of K-PHI; b) XPS C 1s and K 2p spectra of K-PHI; c) XPS N 1s spectrum of K-PHI; d) XPS O 1s spectrum of K-PHI; e) UPS spectrum of K-PHI; f) UV-vis absorption spectrum of K-PHI with Tauc plot as inset assuming that K-PHI is a direct semiconductor; g) room temperature PL spectrum of K-PHI obtained upon excitation with 350 nm wavelength; h) N 2 sorption isotherm measured at 77 K; i) FT-IR spectrum of K-PHI. Figure S2 . PXRD patterns (a) and FT-IR spectra (b) of K-PHI before and after photocatalytic experiments.
General method of thioamide preparation from single amine.
Glass Tube with Rubber-Lined Cap was evacuated and filled with argon three times. To this tube amine (0.5 mmol), sulphur (1.5 mmol), K-PHI (10 mg) and corresponding solvent (2 mL) were added (Scheme 4). Resulting mixture was stirred at temperature listed at Scheme 4 under irradiation of Blue LED (461 nm, 79 mW·cm -2 ) for time listed at Scheme 4. Then reaction mixture was cooled to room temperature and centrifuged, clear solution was separated and solid residue was washed with dioxane (2 mL) and centrifuged again. Organic solutions were combined and evaporated to dryness .  Thioamides 2b, 2c, 2d, 2f, 2g, 2i were obtained by recrystallization of crude residue after evaporation in mixture ethyl acetate/ hexane (1:4) and thioamides 2a, 2e, 2h, 2j,  2k were purified by flash silica gel column chromatography using mixture of diethyl ether/dichloromethane (1:2) as an eluent.
N-Benzylbenzothioamide (2a).
Yellowish 
N-(pyridin-4-ylmethyl)pyridine-4-carbothioamide (2h).
Yellowish solid (yield 68%), m.p. 109-110ᵒC
